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REPORT ON RAILROAD SAFETY SIGNALS. | at the te i 
. cea 


To the Railroad Convention, held at the St. Nicho- 
las Hotel, New York, Oct. 17, 1866: 


The Committee on Safety Signals and Regula- 
tions present some eral principles we goede d 
deem impottant, whith can be < 

to the cifcunistances of each ' 


there is great liability to a break in the 
track, or such obstruction upon it as would cause 
serious disaster if undiscovered, such as at a draw- 
bridge, tunnel or crossing at grade of another rail- 
road, the thing should be presumed to be w 
until the engineer bas affirmative evidence that it 
is might; that is to say, in such cases 
safi should be used and never dan- 
If a danger signal is relied upon, and 
ff trom defect of apparatus or negligence of the 
signal man or of the i of if from. fog, 
smoke or any Othe catise, the danger signal is not 
fitade of not sten, the result may be a terrible ac- 
cident, but when a safety signal is relied upon, 
then if not made or not seen, the worst that can 
happen is a momen stoppage of the train. In 
ch cases a danger should notbe used in 
connection with the safety signals, because engi- 
neers become accustom after a while, to look 
for it, and then if it should not be seen they might 
presume all right and disaster might ensue. 

The correctness of the foregoitig ‘principle was 
strikingly shown by the terrible eee at 
N draw-bridge, several years ago. the 
train had been requited to stop when there was no 
signal shown that the bridge was right, to harm 
would have been done | but the engineer, depend- 
ing —_ a signal that the bridge was wrong which 
he did Hot see, ran into the river. 

In # recent casein England three freight trains 
formed a sin of burning ruins in the 
middle of atunnel, The notice that the fitst train 
thaty entered had broken doWn, was not sent 
or not reveived, the second train ran into the 
first and the third into the ruins of both. If the 
principle above laid down had been in use, and the 
engineer instead of looking for evidence that the 
tunnel was obstructed, had not gone on till he had 
a that the a. ren c ew no accident 
w ve happened. Neither w the aduption 
of the safety signal plan in that vase have been 
attended with any inctedsed expense or delay. 

We call special attention to this point, because 
on a great many roads a contrary principle is 
acted upon, and because so many caod salivoad 
mien never thought of the difference, and because. 
serious accidents are so frequently” happening 
— would be prevented by the plan we recom- 
mend. 

Of course there are many things whieh the en- 
gineer must presume to be right until he hears or 


rent roads, 
On im t double track li f rai 
ae C) : nes of railroad we 


Semi tense 
oa epee an ata on Saaie on be sent 
ot tere posites bu things of frequent occur 
rence. withstanding the use of torpedoes and 


other danger sent back from: 
seule; op abtex hau or eoekmenee iy Somes 
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;}is seen, with a light in it 


‘to ob- 


ths eugins pomes lettitiy Ii 0, 
t 
ee ae Cae bone lower part of t e 
x out of sight. portant precaution is 
| that the si should never tinder any ¢ircum- 
stances be fastened up, as there would then be a 
possibility of its being neglected and showing a 
cl : ' track when it — not. 
is netessary to have a sete 
_ this putpose not liable to be w 
else. 


Asa train passes a counter is tised to represent it. 
This is removed when the train is reported past 
the next station. Nothing is left to the memory 
or the judgment of the operator. 

Draw-bridge and switch signals should not be in 
the hands of men, but connected with the struc- 


telegraph wire 
sed for anything 


contrived that if out of order they will be out of 
sight; their absetice will then tequire the train to 
= and examine. 

or twelve or fifteen years past there have been 
used on the Belvidere & Delaware Railroad draw- 
bridge signals, which can only be exhibited by the 
insertion of the bolt which fastens down the latch 


of the bridge, and thus insures the continuity of 
the track. 


during the same period, for switch signals, la 


cross on a red ground, directly connected with the 


‘movable short switch, tised instead of a frog 
engineer can mistake the 


Many who have observed these signals for years 
consider them in some situations safer without an 
attendant than ah attendant and his flag without 
the self-acting signal. 

An excellent revolving switch signal is in use 
on the Erie Railway and probably on many other 
roads, in which a white pointer, or by night a 
white light, indicates that all is right for the main 
track. Perhaps they would be better without the 
red pointer, which shows that the switch is wrong 
and which the engineers may get into the habit of 
looking for, and when, from any cause, they fail 
to see it, may erroneously presume the switch 1s 
right. They should regard only the safety signal. 

e following plan of signal to prevent colli- 
sions on railroads crossing each other at grade 
has, after much consideration, been ado at 
the intersection of the Philadelphia & 
and the Reading railroads. On the former trains 
are passing very frequently. On the latter trains 
of cars are passing every few minutes. A hol- 
low -cylinder, elevated so as to be seen by all 
concerned, has four openings, one each way for 
each road. Through these a revolving cylinder 
by night, on which 
two opposite spots are white, all the rest red. 
When white is seen through openings, towards 
one road, allowing its trains to proceed, red will 
be shown through the other, and while it is be- 
ing shifted, or when no train is approaching, red 

be seen through all. No train is to 
till the white is shown. 
i should be at known and 
will be always looked for, and 
ly to be observed; for example, 

ice should be shown 

point where it will 
the spot. 
so‘ circumstanced as to be 
not distracted too many 


comfortably: tered. A 
eman sent back with a red light with the 
thermometer ten d below zero is a very un- 


safe against r. 

Whos dienetion must be used by any one, it 
should be by the engineer rather than by the sig- 
nalman, as the former is presumed to be a super- 
ior man and has more at stake. 


cies unten Sorte ieties 
i going forty 
understand 
fused by two. 
Colors should be used which can be seen the 
farthest; that is, red and white, and these 
in such well-known forms that 


y 
mistaken for any other object of the same 
seen in the same 


station 
as well 

en should 
kept- cool and alert, 
en, ts, and 


and not repeated. An 
an hour can attend to 
one signal when he might be con- 


t 


colors 


tures themselves, so that they cannot show right | 
when the thing is wrong, and they should be so | 


There have also been used on the same road | nading. 


main switch and by a long wooden rod with a! 


ton | Wa 


wrong, and so mislead. It is a good plan for 
| watches carried by each conductor and engineer to 
belong to the company, and be delivered to a time 
clerk on artrival at each end of the route, to be 
set right by him and received from him at depar- 
| ture, and compared with the clock both by hin? 
| and the person carrying it. Allowance of a min- 
| ute or two or more should be made for error in 
| time before a train should run on the time of an- 
other which has lost its right. As far as practica- 
ble connected should use the same time. 
All which suggestions are respectfully submitted. 
ASHBEL WELCH, Chairman. 
i ri 2° <a oo ame 


| DESCRIPTION OF THE GRANITE BLOCK 
PAVEMENT LAID IN WESTMINSTER 
STREET, IN THE CITY OF PROVIDENCE, 
R. L, DURING THE FALL OF 1880.* 


Westminster street is located in the central por- 
tion of the city. It is oneof the busiest thorough- 
fares. During the day it is thronged with vehicles 
of all descriptions. Still the tonnage passing over 
it is not so great as in some of the other streets. 
The abutting property is occupied by the best re- 
tail stores in the city, ae it isa great 
resort for persons desirous of trading or prome- 
It is the main line for all horse cars run- 
ning to the westerly and southerly portions of the 


parallelogram surfaces uniform for the whole | city. 
road, on each of which is painted a long white | 


Owing to the constant use of this street, both for 
vehicles and pedestrians, it was desirable to lay 
that pavement which possessed most of the points 


No | of a perfect one. After deciding upon the plan and 
ition of the signal, | material, each detail in the performance of the 
and therefore of the switch, at a mile distance. | work was carefully executed. The only drawback 


| on the work was the lateness of the season. To 
| obtain the best results the work should have been 
—— during the months of July and August, 
| but owing to unavoidable delays it was postponed 
| to September and October. 
| The total width of the street between building 
lines is 48 ft., the sidewalks being each 12 ft. wide. 
leaving 24 ft. for the roadway. e length of the 
street paved was 2,621 ft. On about three-quar- 
ters of the length of the street the grade of the 
curbstone is very slight, being about 4°, per 100 
ft. The grade of the roadway was increased to a 
rate of ,4;, per 100 ft. by making summits and de- 
pressions, except on the line of the railroad track, 
which was set nearly lel to the curbstone. A 
catch-basin, connected with the sewer, was built 
at each depression for carrying off the surface 


ter. 

A plan of the street was made upon a large 
scale, showing the grades and the roadway eleva- 
tions. These elevations were marked out upon 
the roadway at intervals of 20 ft. longitudinally 
and 4 ft. transversely. 

The following is a detailed description of the 
work, given in the order in which it was performed 
on the street: 

The blocks were brought upon the street and in- 

sted. . The ed ones were then piled upon 

the sidewalk, in piles of such size as to be suf- 

ficient to cover the roadway opposite. The re- 

j blocks, when admissable, were trimmed 

| over by a block-cutter; all others were condemned 


icuous | and removed from the work. The accepted blocks 


were of a durable, sound and uniform quality of 

ite, each measuring on the face or 7 sur- 

not_less than 8 in. nor more than 12 in. in 
length, not less than 3 in. nor more than 4 in. in 
width, not less than 7 in. nor more than 8 in. in 
depth. They were splitand dressed se as to form, 
when laid, end and side joints not exceeding 1 in. 
wide at the top or bottom. 

The cobble-stone ras, with which the 
street had been paved for the last 50 years, was 
then taken up and removed from the roadway; 
the earth was excavated to a depth of 1414 in. be- 
low the finished top of the pavement, care being 
taken not to excavate below said grade, and 


plowing was prohibited except to merely loosen 
the cobble pavement, 

After the ete, ae: atenrtenens semneeed 
(when required) and trim to the sub-grade, 
the anna 

American hydraulic cement of the best 
The. 
| ence 24 hours in water, two parts of clean. 
screened 


for the concrete were placed upon it. 
The proportions used were one part of fresh 
capable of resisting a tensile strain of 50 
uare inch after 30 minutes exposure in 
sand and six parts of 
size that would 





; pass through a 2%¢ in. . Th 
for they are liable to be blown edgeways to the were aired ino ‘coverete int the fo. 

observer. : manner: Two barrels of sand were empti: 
_ Signals and safety. regulations capeens in a pile on the: the top of the sie won 
for each road, and as far as possible roads, | broken off one barrel of cement spread 
‘especially: for — connected | each = equally over it. The sand and cement were turned 
The tus mode of should be | over twice by shovelers, so as to hly mix 
little “as. gould be lett to-diecretion, | fhe same, care being exercised to keep the space 
As par sete 2 roticn- | between the piles clean while turning them. A 
Emergencies should provided: ted by | : fear gpd gy cape Sepetag ob the material 
liberately made cc ube es outer edge heap and water was 
Euodiesienet cit snilound stations shoals be 29% | soured into the basin; the mixture was then 
ne 0 tese Someone hb from tl | stirred with hoes until it was made of the proper 
rily. n ie that some maybe left  « Prom advance sheets of City Engineer's Report for 1880, 
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consistency. Six barrels of wet screened stone | cavation and the block inspection was practically 


were emptied in a heap near the mortar, the 
two piles were then shovelled er so as to 
mix the mortar and gravel proport: y; in this 
case one scant shovel of mortar was thrown to 
$ vo shovels of the stone. 

The mortar and gravel were left upon the road- 
bed in such a manner that, by the process of mix- 
ing, the piles had occupied most of the area that 
the concrete would cover when in place, thus as- 
sisting in settling the road-bed. 

The concrete, when in place, was rammed and 
paper | compacted, leaving a clear mortar sur- 
face parallel and 9144 in. below the grade of the 
top of the finished pavement, giving a depth of 5 
in. of concrete, s was the uniform depth 
throughout the street, except at some street inter- 


sections, where, on account of the increased | For taki 
| cross- 
| For a and laying granite biocks, 


traffic, it was put in to a depth of 7 in, 

In tamping the concrete slight trenches about 
2 in, deep were formed under where the stringers 
for the railroad were to come. In these depres- 
sions stringers 9 in, deep of hard pine, creosoted, 
were placed; these were fastened ther by iron 
tie rods about 5 ft. long and 4 in. wide, turned u 
at each end and spiked to the stringers. The trac 
was then brought to line and grade. 

The space under the stringers was then carefully 
filled with mortar. taking care to fill the depres- 
sion each side of the stringer, and also leaving 
about 1 in. of the stringer embedded in con- 
crete, 

Thirty-six hours were required for the con- 
crete to set before allowing any work to be done 
on it. 


In placing the blocks next to the rails care was 
taken to have each stone bear solid against the 
rail, leaving them, on the outside of rail, about 34 
in, above and on the inside between the rails about 
5¢ in. above the top of the ral. 

On the concrete foundation was laid a bed of 
clean, sharp sand, free from moisture, about 1 
in. in depth, or sufficient thickness to bring the 
pavement to the proper grade when finished. 

The granite blocks were set in this bed of sand 
at right angles to the line of the street; the ends 
were placed as close as ible to one another, 
making the joints lengthwise of the street as 
small ag the stone would allow, while transversely 
the joints were opened from 44 to % of an inch at 
the top. Each course was form 


| 


| 


|For all earth excavation, measured in 


| 


| 


jw let for such reasonable 


as follows : 
MIXING AND MANIPULATING THE CONCRETE : 
Shovelers, 8 men; Rammers, 2 men. 
BLOCK PAVING : 
Pavers, 8 men ; Rammers, 2 men ; Helpers, 3 men. 
FILLING JOINTS: 
Shovelers and brushing wees. § men; Pouring asphalt, 


The contractors’ prices for doing the work were 
as follows: 

For taking up and removing the present 
pavement $ .05 per sq. yd. 
place # “ ou. “ 

For furnishing ana laying concrete ..... 2. wo we 

For furnishing and jaying new cross-walk 

stone (2 ft. strips), uding a bedding 
of sand “ oq. ft. 


“ “ 


roe oor and ‘ailing the joints with 
ng 
gravel and asphalt ; 
Total cost per square yard, oering cow 
crete foundation, sand bed, ks, 
ravel and asphaltum fur joints and all 
Eror necessary therefor 


27% os “ 


The entire work, aside from laying the horse- 
car track, was done under contract by Messrs. 
Booth Brothers, 65 Bank street, New York, super- 
intended by Mr. Sheriff. re 

In to the quality of the work, I can say 
of it what I have seldom been able to say. It was 
done in all its parts to ary oie satisfaction, and 
that without any trouble. The. superintendent 
spared no pains. in seeing that all material and 
labor were performed fully up to the specification 
excelling, if possible, even the inspector in his care 
of the same. No settlement or ot ee 
was found in the pavemeht after the daily area 
of about 181 square yards was. thrown open for 
traffic, a fact quite unusual for this length of 
street, especially when it is understood that the 
road-bed was opened nearly two-thirds of its 
length for the repairs and connections of gas, 
sewer, and water pipes just previous to the laying 
of the pavement. 

It may be a matter of surprise that the work 
gures—about $2.80 
per square yard—and that the contractor received 


|a fair profit ; but to one familiar with the locality 
| it is easily understood. All the sand and 


gravel 
of blocks of | were obtained from an excellent bank within 


uniform width and depth, and so laid that all | 5¢ of a mile of the street, nominally at the cost of 
longitudinal joints were broken by at least a lap| the labor in screening and carting to the street. 


of 2in. The blocks, to within three courses of 


The dumping ground for the excavation was 


the pavers, were kept covered with clean, hard | within 44 of a mile of the street and néar the 


gravel, artificially " dried, 
passed through 
a 44-in. sieve. 
wel brushed into the 
thoroughly rammed with a two-handled vertical 
rammer weighing about 25 pounds. As the gravel 
was svaken down more was added and the ram- 
ming repeated; this process was continued until 
each block was perfectly firm and the joints left 
full. which was usually accomplished on the sec- 
ond ramming. 


The surface of the block was left true to the 
crown of roadway. The joints were then filled 
with an asphaltic mixture composed of coal, tar, 
pitch and creosote oil, in the proportion of about 
5U gallons of ‘oil to 2,000 pounds of = The 
mixture was heated in a portable boiler holding 
about 200 gallons when two-thirds full and having 
a faucetin the lower end for drawing off the 
liquid into buckets holding about two and 
a half gallons when two-thirds full; 
these buckets were provided with uts of 
such size that the workmen could pour the mix- 
ture directly into the joints. The temperature of 
the tar inthe buckets when ready to pour was 
over 825° Fahrenheit. On account of the as eT 
of the season, the gravel and blocks being: cold,’ it 
was found the asphaltum mixture did fof sink 
into the joints as far as was desirable, and inf Srdet 
to assist it before using the asphalt, the joints of 
the pavement were run over with a very small 
stream of creosote oil; about one-tenth of a gallon 
was used to each square yard of pavement. -The 
asphalt was then poured into the joints until they 
were filled to overflowing. After about 100° yards 
had been thus completed the workmen -returned 
and refilled the joints, the asphaltic mixture -hav- 
ing in the meantime settled into the interstiées of 
the joints; the process was repeated over the same 
area until the asphalt would not settle further and 
the joints were left full. The pavement was then 
covered witha thin layer of coarse, sand and 
thrown open to travel. The stone for the pave- 
ment, the sand for the bed and the gravel for the 
joints were each and severally laid only when free 
trom moisture. 

The work of paving the street was 
7, 1880, and completed Nov. 4, 1880. 
square yards paved 
square yards 


Sept. 
he total 
was 7,255, or an average of 181 

r day for each ay Been The 
— number of square yards in one day 
was . 


The apportionment of labor, exclusive of the ex- 


which had been | freight depot, so that the carts brought. back the 
a a sieve and retained by | bl 

hen this gravel had been | being but one rainy day during the eight weeks 
joints, the blocks were! while.the work was being done. 


s; then the weather was about perfect, there 


The pavement, which has been’ laid about 14 


| months and subject to one severe winter and part 
| 


j and is giving perfect satisfaction. $8. M. 


j 
j 


y 
gin y 
fingers, 

Hg — 
ve marvelous. 
necessary 
there 
pare 


of another winter, has shown no signs of defects 
Gray. 
_ oe > oo ee 


THE GREAT RAILROAD MANIA’ OF. 1845, 


in view of the immense interest manifested at | !@ 


the present day in all sections of the country in 
the prosecution of vast railway pores cyte it 
may not be inapropos to offer to the public a few 
words of warning, of which the following account 
of ** The Great Railway Mania Day” in England 
will point the moral : 

Never had there occurred, in the history of 
i stock enterprises, such another day as the 

h of November, 1845. It was the day on which 
a madness for speculation arrived at its height, to 
be followed by a collapse terrible to many thou- 
sands of families. Railways had been gradually 
becoming successful, and the old companies had 
ih rhany cases bought off, on very high terms, 
rival lines which threatened to interfere with their 
profits. Both of these circumstances tended to 
encourage the concoction of new schemes. 

There is always floating capital in England 
waiting for profitable employment; there are 
always professional men looking out for em- 
ployment in great engineering works ; and there 
are always scheming moneyless men ready to trade 
on the folly of others. us the bankers and 
capitalists were willing to ly. the capital ; the 
engineers, surveyors, contractors, 
builders, solicitors, barristers and parliamentary 
agents were willi 

while too often cunning schemers 
the strings. 
when 


: ly the case in 
s for new ways 


led 
1845, 
for- 


before Nov. 30, in the 
titude of these schemes in 1845 


Fes. 11, 1882. 


for even a smattering of this kind 

ors and architects from abroad 

; young men at home 

the articles into which they 

masters, and others were 

seduced from various professions into that of rail- 


wa 
havwnedunnee fights in various parts of 
England between owners who were de- 
termined that their should not be entered 
upon for the of railway surveying, and 
ors who knew that the schemes of their com- 
panies would be frustrated unless the surveys were 
made and the deposited by Nov. 30. To at- 
tain this end, fraud, force and bribery were freely 
made use of. Nov. 80, 1845, fell on Sunday; but it 
was no Sunday near the office of the board of 
trade. Vehicles were ee the whole 
of the day with agents and cler ee plans 
y ap 


_| and sections. In country districts as that 


, and on the morning of the day, coaches 
and four were in uest than even at race 
time, galloping at full to the nearest railway 
station. On the Great Western Railway an ex- 

train was hired by the agents of one new 
scheme; the engine broke down, the train came to 
a standstill and was run into another express 
hired by the — ts of ~ ri a the “- 
ite parties esca wi eir lives, but 
euuteed to reach Lenten at the last moment. 
On this eventful Sunday there were no fewer than 
ten of these express trains on the Great Western 
Railway, and eighteen on the eastern countics, 
One railway a was e to deposit its 
pers, because another company surreptitiously 
Goeaie fora high sum twenty of the necessary 
sheets from the lithographic printer, and horses 
were killed in madly running about in search of 
the missing documents before the fraud. was dis- 
covered. Insome cases the lithographic stones 
were stolen, and printers were bribed by large 
sums not to finish in proper time the plans for a 
rival line, One eminent house brought over 400 
lithographic printers from Belgium, and even then 
all the work ordered could not be executed. Some 
of the plans were only two-thirds lithographed, 
the rest being filled up by hand; However exe- 
cuted, the — was to get these documents to 
Whitehall before midnight of November 30. Two 
guineas a mile were in some instances paid for 
post-horses, One ress steamed. up to London,118 
miles, inan houranda half. An established com- 
pany having refused an train to the pro- 
moters of a rival scheme, the latter employed per- 
sons to get up a mock funeral cortege and engage 
an express to it te London and plans and 
sections came in the hearse, and solicitors and sur- 
veyors 98 mourners! C of many of the docu- 
ments had to be deposited with ‘the clerks of the 
peace of the counties to which the schemes sever- 
ally related, as well as with the Board:of Trade: 
and at some of the offices of these clerks strange 
scenes occurred on that Sunday, At some places 
the doors of the offices were not opened, as the 
Savclcas' Be spun. wn Gent. gelivaer Mandar, © 
to k oO on junday, to 

apply only to the B Board of Trade; but a crowd of 

w agents and surveyors assembled, broke the 
windows, and threw their pages sections into 
wasn cuinhatetion thahiogs sake soak emoahly 
were , On bday, all went smoothly 
till nine o’clock in the evening... _. 

A rule wae laid down for rectiving the plans 
and sections, hearing a few words of explaration 
from the agents, and certain entries in 
books. But at length the work accumulated 
much more rapidly chon the clerks could attend 
to it, and the agents arrived in numbers 
than the entrance hall could . "The anxiety 
was somewhat allayed A announcement that 
whoever was inside the building before the clock 
struck 12 should be deemed in good: time. One 
agent arrived while the clock was striki oon te and 
was adwitted. Soon after a carriage ree k- 
ing horses drove up; three agents rushed out, and 
finding the door closed, rang furiously at the bell; 
no sooner did a policeman open the door to sa 
that the time was past ee ieack aoe their 
bundles of ae — sections — half- 
opened door, policeman threw docu- 
ments out into the street. its were 


to supply the brains and | did 


The London Times soon after devoted three 
whole pages to the elaborate analysis uf the various 
railway schemes forward in 1845. They 
were noless than in — ber, involving ~— - 
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| 160 ft. stations. Thus this system develops an 
ov and adaptability to different grounds and 


CORRESPONDENCE 

















WHAT IS “GRADING”? circumstances which our foot ne _ 
RAND ESTERN , |not ‘ am so confident that the 
De ne eet On.) ‘chord of 20 meters is ths standard chord of 


the future that I have some month since 
commenced the computation of, and now have well 
under way, a table of radii, log. of radii, etc., on 
that basls. Now a few words on the construction 


* grading” in use on this road: _ ; ‘of the 20-meter chain. I would make tie links 
** Under the head cf ing will be included all two-tenths of a meter long. i. e., five links per 


varieties and forms of earthwork, such as exca- | meter and one hundred links to the chain. Desig- 
vations and embankments for the formation of the | nate each even-numbered meter by an oval-shaped 
road-bed; the cutting of all ditches or drains about | brass tag, with the number of the meter counting 
or contiguous to the line of the railway; exca-| from the forward end of the chain stamped in it, 
vations for bridges, culverts and walls; all exca- | or rather stamped out of it, after the fashion of a 


Prick River CaSon, Jan. 30, 1882. | 
Epiror ENGINEERING NEws: 
I give below a copy of the specification for) 


vations and embankments necessary for recon- | stencil plate, in order to be easily read after drag- | 


structing public highways destroyed or interfered | ging in the mud. The figures should be about 
with in the construction of the railway, as well as | j{ em. (3g in.) high. The tags should be so at- 
similar works for private crossings; the con- 


the 


struction ef which may be ordered by the engineer, | 
and all other excavations or embankments con- 
nected with or incident to the construction of said 


railway.” FRANK P. Davis. 


THE METRIC CHAIN. 


Cop SprinG, Putnam County, N. Y., Feb. 1. 
Eprror ENGINEERING NEWS: 
Bein 


rtaining to the meter. 
take especial interest in the question of standard 
metric chord now under discussion in your col- 
umns. 
prevent confusion and secure uniformity of i 
tice that a standard length of chain and chord 
should be adopted for railway werk. Also that 
this standard should be the best possible a to 
suit the purpose for which it isto be used. I have 
given the subject much thought and study, and am 
convinced that, re considered, 20 meters 
is that best length ; that it is in harmony with the 
general theory of the metric system, and that, 
absolute length considered, it is probably the most 
desirable that could be adopted. One hundred 
feet is absolutel 
to handle, and t 


ease with which its solid contents can be found. 
When the method of averaging end areas is used 


of measurement, you have only to add the two end 
areas and annex a zero to the sum, or remove the 
decimal point one place to the right, as the case 
may be, integral or fractional. and yow have the 
contents in cubic meters at once. Ve 
you must admit, as compared with the ted 
erations necessary in our foot- 


one of those who are anxiously looking 
for a release from our present confusion of weights 
and measures, I take a lively interest in anything | 


It seems to me very important in order to. 


tached to the chain that their planes will be at 


right angles to the length of the chain 
when it is suspended, in order that the 
figures may be conveniently read. Each 


|odd numbered meter should be designated by a 
|simple pointed tag so as to readily catch the eye. 
| With this arrangement we should have no more 
| mistakes in distance such as occur when the blund- 
| ering chainman reads 40 for 60 and 30 for 70 on our 
100-ft. chain of the usual form. Well, sir, I hope 
| to see the discussion of a ‘standard chord” carried 
on till the best possible standard is arrived at and 


As a railway engineer, | 2do0pted and all other chords dropped out of prac- 


tice. Harry E. BLAKE, 
ing. Corps No. 1 Troy & Chatham Ry. 


> 22° <b 20- e— 


GALVESTON HARBOR. 
| From a communication by H. C. Ripley, U. 8. 
Assistant Engineer to the Texas Journal of Com- 
merce, we take the following items: 
The tidal basin which includes Galveston Bay, 
| East Bay and a portion of West Bay, embraces 451 
isquare miles. This basin is connected with the 
| Gulf by a narrow passage, the width of which at 
|mean low tide is about two miles and has an area 
lof discharge of 155,000 sq. ft. The waters of 


too long ; the cbain is unwieldy | the Gulf in entering this basin find passage after 


e distance between stations is too | passing the gorge through two main channels, know 
great, especially on curves and on bad ground. One | Seale asl a aus Catvedh eet 


of the strong points of the 20-meter station is the The former lies nearly east and west, curving 


| slightly to the north at its western end. The lat- 
J : é »|ter has the form of a reversed curve, and lies 
and in 49 cases out of 50 that is the fairest method | northeast and southwest, its gulf end curving to 
| the east as it enters Bolivar channel, and its Sor 
‘end curving to the west. 
\form the harbor 
y \length of 6 miles anc 
ry simple, | mile, where the depth ex 


respectively as Bolivar and Galveston channels. 


These two channels 
Bolivar channel has a 
average width of one-half 
s 18 ft. and reaches 


proper. 


ious op- | a maximum depth of 57 ft. Galveston channel 


yard arrangement h, l h of 4 mil d average width of 650 
(it cannot be called a system) in order to get the | <p pacer iol p- mooeagcnaine a. 


dea 


contents incommercial form. Why, my 
just think of it. 
vented there has been time enough wasted 
é ae by 27 to build a road around the 
! Another important point of superiority of 
the 20-meter chord age be th i 
with which the deflections for odd sub-chords can 
be computed. To illustrate, suppose in runnin 
2° curve you wish the deflection for 7 meters: 
2° = 120 + 20 = 6 + 2 = 3’ = def. for 1 meter, 
and 7x3' = 21’ = def. for 7 meters, In practice a 
curve could > sora be chosen of such a degree 
that when reduced to minutes it would be a mul- 
tiple of 20, as for example: 1° 20’, 1° 40’, 2° 
2° 20’, etc. A 25-meter chord could not be 
Sa the same facility because 60 is not a multiple 


0 e 
In keeping the level and transit notes I would 


— a double column for the stations, as shown 
ow : ; 








Stations Sub-Stations. 
| 20 
52 ; 
80 
60 
40 
20 
51 ' 
80 
60 
40 
20 
50 





Consider the stations proper to be 100 meters 
long, then 10 stations make one kilometer, 


in 
which denomination the gross | hs of road 
should be designated. the 


be 


cult 


on bad ground than with or 


sr 


| therefore 34 


found in the facility | 


00’ 
used | ¢ 


ee om 
Sibel aa caraeen as ee 


| ft., with a central depth ranging from 25 to 37 ft., 


. rsir, | except at the inner bar, where there is a least 
Since railways were first in- | 


depth of 20 ft. The total area of the harbor is 
uare miles, and allowing a space of 
500 ft. square for each vessel, would furnish anchor- 
age for nearly 400 vessels. 

| The only obstruction to this magnificent harbor 


| is the outer bar, which extends in the form of a 


€ @/ semi-circle in front of, Bolivar channel, and hav- 


jing upon its crest a natural depth of 12 ft. 
'at mean lowtide. The length of the bar measured 
| along its crest is about 10 miles, and its width in 
‘front of Bolivar channel, measured from 18 
\ft. depth inside to 18 ft. depth out- 
jside, is 6,000 and its distance from 


| the 

‘posed 0 fine sand toa depth of 60 ft, and is 
ld in a condition, so to s' , of unstable equi- 
| librium by two opposing forces, one of which is 
| the ebb currents tending to push it gulfward, and 
| the otherthe flood currents and sea tending to 
| push itin upon the gorge. The plan of improve- 


| ment is designed,to destroy the equilibrium now | 


existing, and by concentrating the ebb currents in 
|a single channel across the ; 
| scour and maintain a deep channel through it. 


This plan contemplates the building of two jet- 


ties across the ae ee converging as they ad- | 


distance bet 


® 


vance, ween their sea 
ends about the 

east direction, and will have, when com- 
a length of 22,000 ft. The north jetty will 


pleted 


| extend from a point about 2 miles from the Boli- 


| var shore, in an east southeast direction, and will 
| have a length of 8,000 ft. 


| It is due to Col. S. M. Mansfield, the United 
ve- | 
exas, | 


| States Engineer officer in ¢ 


of the im 
' ment of rivers and harbors. on 


coast of 


had never been attempted on this 


to set stakes | consists briefly of a combination of brush and 


ee oe teks vale ae ek 

very broad, varying with 
successive courses 

until the re 


height reac’ ed. 


is cf 


is about 4 miles. This bar is com- | 


same as the width of the gorge. | 
The south jetty extends from Fort Point in a' 


47 





south jetty was commenced about 
one year ago, and upto the present time the 
foundation course of the outer 8 miles is com- 
pleted, with the exception of 700 ft. at the outer 
end and 3,000 ft. to be widened from 60 to 120 ft. 
The estimated quantity of material for the com- 
pleted jetty is 253,000 cubic yards. Of this amount 
113,000 cubic yards have been constructed, leaving 
140,000 cubic yards remaining.. It will thus be 
seen that nearly one-half of the bulk of the jetty 
is already constructed, and by the time the 
— appropriation is exhausted more than one- 
1alf of the entire bulk of the south jetty will 
have been completed. But it must be remembered 
that on account of the necessarily great width of 
the fowadation course, while we have one-half of 
the bulk of the jetty constructed, we have but one- 
fifth of its proposed height, and hence the effect 
must be small compared to the effect which will 
be produced by the completed jetty. 

Congress has appropriated and there has been 
expended for the: improvement of this harbor to 
June 30, 1880, $618,413.75, which has resulted in 
increasing the depth on the inner bar to 20 ft., 
where the depth was but 11 ft. There has been 
expended upon the south jetty, for all purposes, to 
June 30, 1881, $194,776.84, and since that time 
about $175,000; and there are still remaining unex- 
pended about $100,000. ve 

—_——————»> oe oo 


-GAPT. EADS’ SHIP RAILWAY. 





The objections to Capt. Eads’ ship railway are 
recapitulated by William L. Merry in a letter to 
the San Francisco Argonaut. In the first place, 
the scheme requires a specially solid road-bed, as 
well as a very wide one, and swamps and tropical 
rains at Tehuantepec make it impossible to build 
such a thing. Then, as the immense cars will re- 
quire a perfectly straight track, there must at 
every change of directionand ut every switch be 
an arrangement like a turn-table, and at ~— 
change of grade a tilting-table. These machines will 
be very expensive to build and maintain, and must 
be pretty numerous. Again, there is the obvious 
danger in handling loaded ships, the difficulty of 
building *‘cradles” to support them properly, and 
the chance that, in a high wind, they may be 
blown over. It is also to be considered that the 
tendency is constantly toward building larger 
vessels, and the railway, to equal a canal, must be 
able to handle anything that a canal could pass. 
And the great objection of all is that the scheme 
is untried, so that it would necessarily be, in a 

' sense, an experiment, let engineers say what they 
will.—Spri ngfeld Republican. 

Captain Eads writes to the New York Herald 
saying, among other things: ‘‘ If I live five years 
longer I shall transport the largest loaded vessels 
from sea to sea across the Isthmus ef Tehuantepec 
whether the United States contributes one nickel 
in aid of the enterprise or not. To do this it is not 
necessary that I shall alienate, mortgage or trans- 
fer to the United States or any other government 
any right granted by Mexico, nor do i expect to 
take the United States or any other government 
into partnership with me. I have no intention of 
appealing to the British Government for aid in this 
matter. Should an American or a_ British 
board of directors of the company, when it is 
organized, choose to appeal to the British Govern- 
ment for the assistance which is asked of the 
United States, it will have the right to do so, and 
to receive such aid under the terms of the con- 
cession, without forfeiting a single right which 
Mexico ‘has granted, if the United States shail 
have then declined my proposition. It is proper 

‘for my countrymen to understand distinctly that 
my grant is from an independent nation, and not 
from one of the Central American republics, 
which are under the protectorate or suzerainty of 
the United States, and which are included in the 
terms of the Clayton-Bulwer treaty.” 

[This is a very commendable action on the part of 
the plucky captain, and it is to be hoped that he 
will give his British associates a chance to monop- 


|olize the Tehuantepec route. The United States 


Congress should be made to see how much it is 
throwing away by its recent action. ] 


———__~9 +09 0+ 
HOW CARS ARE HEATED IN ITALY. 





The railroads from Venice to Susa (at the foot of 
Mount Cenis),*through Lombardy, Sardinia and 
Piedmont, are of superior construction and the 
cars are exact imitations of the American, say, 
without compartments, and, of course, dissimilar 
from the cars on the French railroads. These Ital- 
ian railroad cars are without stoves, or fuel of any 
description, but are most genially and delightfull 
warmed by portable, semi-flattened metallic L 
inders, each of about three feet in length, filled 
with hot water, and as they gradually cool, en 
route, they are changed for those which are 
warmer, at the several stopping ee a depots. 
_The warm water in these semi- metallic 
_ cylinders is secured from leakage, etc., by screw 
| orifices, and is of a temperature 
| warming but not burning the feet put upon them. 


—~Pesiom Traveler, 
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EKSXNGINEERING IN'Ews. 
GEO, H. FROST : 


Tribune Building, 


| on the English roads, but goes beyond them in pro- 
viding, if carried out on the principle which he 
suggests, a degree of seeurity from the possible 


carelessness or inefficiency of trainmen or station 
New York City. 


ciently into the calculation of the road managers. 
lf the spirit of these suggestions had been in force 
in the running regulations of the Hudson River 
| Railroad, such a loss of lifeas that which occurred 
| lately at Spuyten Duyvil could not have ere: 

Like everything emanating from Mr. Welch, these 

suggestions evince a thoughtfulness and attention 
| to minutiae as well asa breadth of treatment which 


8. D. V. BURR.. 


1, 1882. 


EDITORIAL ANNOUNCEMENTS. _ 


Terms of Subscription.—To the United States and 
fu <n s Sais te t cdvanee ee i th risk t 
curope, y ie in vance. m e i rtant matters. 
of oo ‘chnoriiber: unless made by registered letter or by dee 
draft, check or P. O. order, payable to Gro. H. Frost. | 


aie Advertising — Onc ae [22 tines, on nner | OUR ENGINEERING SOCIETIES. 
$30: oe year, $50. "Special rate for Sous opars and long| In 1888 the Louisville, Cincinnati & Charleston 
time will ven onapplication. Advertisements inse: | Railroad Company purchased the Charleston & 
for less than three months, payable in advance; for longer | FHamburgh Railromd, then completed from Charles- 
an pO. |ton to Hamburgh, a distance of 136 miles, con- 
Articles for Publication in the current number templating a wide connection through Augusta, 
should be received at the office of publication not Jeter |Ga., opposite Hamburgh, on the Savannah 
Sicae a | River, with roads completed and projected north 
“ i hl ini ees = a saps that we We ee — 
orrespondence upon su whic y the works in that nei r will account for 
_ tothe province of this journal is solicited. a3 the presence at that date, in Augusta, Ga., of a 
m= ~~ | large number of civil engineers of some i- 
| nence in their profession. Appreciating the value 
Page. | of ae of action among members of ‘a profession 
| whose labors even then embraced a wide area of 
4s | territory, and having in view the value of associa- 
48 | tion, as shown by the position then held by mem- 
49 bers of the British Institution of Civil Engineers, 
| these gentlemen, ata meeting held in Augusta, 
49 | issued a call fora convention of civil engineers 
51 | of the United States, to be held in Baltimore on 
| the 11th of February, 1839. The convention met 
1,on the day named, there being 40 gentlemen 
| present, representing 11 States of the Uniss, and 
52 | they appointed 17 engineers from different States 
|as delegates to meet in Philadelphia on a day 
52 named in the succeeding month of April for the 
| purpose of forminga constitution and to organize 
| the society; and in the meanwhile the convention 
appointed five of their number to frame an ad- 
| dress to the civil engineers of the United States 
American Institute oF Mrinine  EnGiInrers.—Annual ens ee eon — neeeeenes, sath Se oe 
meeting, Washington, D, C., Feb, 21, 1882. Local Commit- | embers and to the public at large, of such an as- 
tee of Arrangements.—Major J. W. Powell, Chairman; J. E. sociation as was proposed, and asking their co-op- 
Hilgard, 8. F _ Emmons, A. 8. Hewitt, F. W. Taylor. F. P. —, = nr of oe ae is now 
y, Secretary. etic es | before us. he five members of this committee 
» provramane Wait) inade ty) Hom NP ill on ‘behert | three are still living, two of them in the practice of 
- the Renee of the Sihitheosian ene by Major | their ee tLe third,although retired from 
. W. Powell, Director e@ U. 8. cal Survey and | active life, still interesting himself in works of in- 
) 1 so t Oo} 2 | : : * 

<oatbeehae at-aaesondion Major aod Mrs Pewell wit re _ternal improvements. To illustrate the influence 
reception for, the members of the Institute and ladies ac- | of a ual — at that date, it will be suffi: 
companying them. cient to state that, notwithstanding the enthusi- 

Ww , Feb, 22.—Mornin; ion *¢' . - 
the sole! ven cece of omg In 6 ee asm shown by the profession at large, as evinced 
3 o'clock, there will be a special session in memory of Alex- by the number attending the convention, and the 
ander Lyman Holley. The evening session, at 7:30, will be unanimity exhibited in their proceedings, yet a 
fats yard = gy and discussions on iron and steel as struc- single individual member of the profession, oc- 
Thursday, Feb. 23.—Morning session at 10 o'clock for the Cupying at that ow S very prominent position, 
reading and discussion of papers. In the afternoon an op- | passing through Itimore at the time, and 
failing to receive what he considered as a 
_ proper consideration on the part of the convention, 
“allowed” the enthusiasm which was apparent 
throughout the proceedings of the convention to 
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NOTICES OF MEETINGS. 


AMERICAN SOCIETY OF Civ. EXGINerRs.—The regular fort- 
=e m2eting of the American Society of Civil Engineers 
will be held on the evening cf Wednesday, Feb. 15. 


portun Y will be afforded members to visit the White House 
and the Treasury building. There will be a subscription din- 
ner at Wormiley’s in the evening. 
Friday, Feb. 24.—Morning session at 10 o'clock for the | 
reading ae a ea | of papers and for 2 eee of 
Sotehucn a tieieast tomes made | die out, and nothing further was done toward per- 
* All the seasons of the Institute will be held in the National | fecting the organization. 
useum building. Subsequently, in 184- —the precise year has es- 
Hotel rates have been arranged as foll > Arli | : 
80; Willard’s. $4.00: Metropolitan, $3.00. There ane sine caped us—an attempt was madein Albany, under 
otels on the European plan, of which the St. James is | the auspices of the late Charles B. Stuart, at the 
recommended. The Arlington Hotel will be the headquarters time, we believe, State Engineer of New York, to 
of the Institute. Members are recommended to | or nize an Institution f Civil-E ri 
rooms in advance, by writing directly to the hotels. | Orga : of Civil Engineers in the 
The Pennsylvania Railroad will sell excursion tickets to United States. This advanced so far asthe issuing 
waren, Meer eee 
= os Se * phia- | ing the mutual advantages to be derived f h 
These tickets can only be boug’ e ntation of card | 8 ; 8 ; rom suc 
orders which are distributed. on application of menabers. by an association, etc.; but, like the first, it failed of 
the Secretary of the Institute. The excursion rates will be: receiving the anticipated response from the pro- 
$9.50 ' fession, and nothing more was heard of it. 
7.00 | In 1848 the Boston Society of Civil Enginee 
6 “ y Vi TS 
i was formed, which owed its early success prob- 
‘ably to its founders being less ambitious than 
Tee Reltnere & Onis ialisupd. will ete soll encmmslon | chtetact ty dense ais Se 
ex | ssociation i 
tickets from Pittsburgh, on card orders, at thirteen doliars | ObJect of the A: coe was sufficiently broad to 
and fifty cents ($13 50), Members must be particular to|@Mbrace among its members residents of other 
8 which road they wish to take from . | States than Massachusetts, yet it neither claimed 
FE erik rie Socrekery atom ne B&O. R. R | nor aimed at a national r, and as a local 
ease D once. : = 
SSccaane eins eamienil to nétity | society, is now highly respectable and ; 


juested , 
soon as they can of their intention to be presest at the mect- but no provision was made for the regular @is- 
and mention the number of ladies who will accompany semination of professional information through 
| published proceedings. 
In the fall of 1852 the American Society of Civil 
Engineers and Architects was 
Co York, and was incorporated 
WE would call attention to the very lucid paper but subsequently tbe title was changed by 
of Mr. Ashbel Welch, President of the American | the word “architect,” as the latter prof 
Society of Civil Engineers, read before the railroad | nted by a flourishing associa 
convention in New York, Oct. 17, 1~66, as exhibit- | headquarters in this city. : 
ing the results of his experience and anticipating The founders of the American Society of Civil 
by some years the system of safety signals now | Engineers believed that a national society was 
found to offer the greatest known security to rail- | called for, in the we importance to public 
road travel, and the introduction of which has/interests that an standard f 
heretofore been credited to others, The sugges- | fessional acquirement should exist, aside from the 
tions of Mr Welch, which are a manifest improve- diplomas issued by the various technical schools 
ment over the ordinary block system, will be found | and colleges of the country. 
not only to cover the best form of the latter in use ! is society, after passing through the 


The list of papers to be read will be ready for distribu 
at the meeting. omas M. Drown, Sec’y. 
Easton, Pa., Feb. 4, 1882. 


} 


is 


tion, having its 


attendants, which had not previously entered suffi- least 


| peculiarly qualify him as an adviser in such im- | 


of an address to members of the profession, recit- | Of 


Frs. 11, 1882. 


usual feebleness of most associations during 
‘their infancy, and the equally dangerous 
|condition of youth, may be considered now 
‘as having emerged into the period of at 
early manhood, and its future existence 
| somewhat assured. From the first it has formed 
_part of their system of management to issue a 
/monthly publication of papers, with discussions 
| growing out of them, selected by a committee of 
the society. The first object of this was to render 
| the proceedings of the society of value to such of 
| its members as were unable by distance or other- 
| wise to participate in the full benefits of its meet- 
ings for discussion of professional topics. And 
| that the purchase alone of these monthly —- 
| tions by outsiders should not extend the benefits 
| of membership beyond the walls of the institution, 
and thereby tend to weaken the value- of a full- 
paid communion with the society, the latter de- 
cided to publish their own papers, copyrighted. and 
their circulation to be confined to the members of 
the society alone. 
That the establishment of the society has been 
roductive of Bi good is undoubted, not the 
east of these advantages being the multiplication 
of kindred societies, which the enormous extent 
of our ccuntry and the rapid increase of public 
works would seem to render necessary or desirable. 
Notwithstanding, as we have shown, this society 
is not the oldest in the country, yet it may be re- 
garded as the mother society, to whom all others 
are more or less under obligation and consider 
themselves as the off-shoots; and, so far as we are 
aware, none of the younger societies have entered 
the field with the intent to lessen the influence 
of the mother society, or to usurp a tion for 
themselves which is rightfully hers; but in this 
utilitarian age, and with our people, a spirit of 
progress is an essential element of success, and 
no respect for moss-covered relics of antiquity will 
pervert the public judgment when in the pursuit 
of live issues; and this brings us to what we had 
to say, but were drawn off by a little bit of his- 
tory, which itself suggests a volume of reflections 
~ the wonderful progress made in all branches 
of construction during the working life of men 
still living and working toward a great end, but 
with what increased facilities, and the mere record- 
ing of whose daily Jabors bas called into existence, 
as a necessity of progress, a line of labor which 
was not dreamed of at that day as more than a 
mere embellishment to the everyday routine of 
work. But we forbear enlarging upon the prog- 
ress of engineering works patent to all, and return 
to the matter of the professional associations grow- 
ing out.of them. sk 
We have now nearly a dozen societies of civil 
engineers, fully organized and busy with’ the re- 
cords of its members. Some of these publish their 
‘own proceedings for the use of their own members 
merely, and some are published by the Journal o/ 
the Association of Engineering Societies organized 
|for the publication of the proceedings of such 
societies as elect to pursue that means of making 
their operations public. This method of publication 
may be ex to grow in favor, as a mode of 
reaching the public suited to the habits of our peo- 
ple and the wants of the day, which willnolonger 
tolerate the narrow policy of a would-be close cor- 
poration ; and the growing importance of these local 
societies, and the enterprise shown by the mem- 
bers in the endeavor to extend their usefulness by 
making individual experiences common property, 
indicates ae clearly’that there is but one course 
to be pursued by societies of engineers who aim in 
any sense to fill the OB ese eye, and that is to make 
the contributions of their members, growing out 
scientific investigations or practical experi- 
—— 
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le by the readi blic at a price 
not di te to iar tele. And no s0- 
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icipati eee of interest in reference to 
ee of , we 1 a cross section of the 
bridge platform inserted in that number of the 
News, showing in detail the present dimensions, 
and referring to the original plan of the elder 
Roebling. 

The meeting of trustees took place on the 6th 
inst., and we give the Chief Engineer’s explana- 
tion in answer to the resolution of the Board 
made a month since: 


A REDUCTION OF ONE HUNDRED AND THIRTY-SIX TONS’ 
WEIGHT, 


Mr. Murphy read the following communication from 
the Chief ‘Teaiooew: 


** BROOKLYN, Feb. 6, 1882. 
‘ Hon. Henry C. Murphy, President Board of Trustees 

New york and Brovklyn Bridge: 

““Dear.Sir: rhe Board of Trustees, at their meeting 
on Monday, Jan. 9, resolved that the engineer be re- 
quested to inform the Board how a reduction of 136) 
tons in the weight of the additional steel required has 
become possible, and why such reduction was not made 
before the application was made for 200 tons additional. 
After the contract for the additional 200 tons was 
made 1 found it desirable to phen the weight of the 
bridge. This required careful consideration, and took 
a long time to find out every place where a few pounds 
could be saved in weight without interfering with any 
any of the work already furnished. I only succeeded in 
saving 136 tons. 

“Yours respectfully, W. A. RoEBLING.” 


A report from the Chief Engineer was read, rec- | 
ommending spruce as a covering for the track in 
lieu of oak or yellow pine, as previously pro A 
The reason for this change, as explained by Mr. 
Stranahan, beivg a saving in weight of 130 tons! 
Sure that can scarcely be the reason for such 
If it be, is ic not rather late to find it 


The subject of the method of operating the) 
bridge, having been under advisement since | 
November, 1880, was reported upon by the Chief 
Engineer, as follows : 


** BROOKLYN, Feb, 3, 1882. | 
“Hon. Henry C. ey President Board of Trustees | 

New York and Brooklyn Bridge : 

“DEAR Sir: Lam in receipt of your letter of 31st 
January, requesting me to communicate to your Com- 
mittee on Transit my views relative to the comparative 
capacity, efficiency and economy of the two systems | 
of running passenger trains, the alternating and circu- 
lating systems as they are called, and more particularly | 
which of the two systems is preferable. 

“In a letter which | wrote you on July 8I gave my 
full approval to the plans prepared by Col. Paine | 
for elevated platforms at the approaches of the bridge. 
If the Buard of Trustees decide to elevate the termini I 
prefer the circulating to the alternating system. 

““You will see, by referring to my reports of March | 
4and April 5, 1878, that the reasons I gave for pre-| 
ferring the alternating system were based upon the | 
assumption that trains would be run on the regular | 
grade of the bridge. I then indicated how a change | 
could be easily and quickly made to the circulating | 
system if, after a short experience with the alternating 
system, such a change should be t! ht desirable. A 
serious objection to using the circulating system at the 
regular grade of the bridge is that the necessary switches | 
and crossings required would seriously interfere with 
pedestrians the bridge, a - | 
gerous for them, as the central sidewalk would be cut | 
otf at the crossings. The alternating system semed to | 
be the Soe that an eae ae ee on ee | 
— grade. By ing tracks, necessary | 
switchings, crossings on an elevated platform we can 
safely use a circulating system, and also pro 
nection with the »tracks of the elevated railways if it 
should be thought desirable at any future time to do so. 
It will be seen by the estimates I submit herewith that 
in the cost of motive power, etc., there will be a savi 
in the adoption of the circulating system of $4,887.30 | 
over that of the alternative, but the cost of j 


the circulating system will be but little over one-half as | 
a ternati hs | 
“ Jery 


“Ww. A. Rocsumo, Chief Engineer.” 


_ The estimated cost of this has been $260,000. It 
is now put at $500,000, to which the trustees 
that $100,000 be added, making a total 


‘ 
. Barnes said he would like to know the rea- 


BEE. 


£ 


F 


EE see 
it 


as to its precise significance, appear to 
constantly baffled by an _ element of 
cross-purposes between engineers and trustees, 


which can only be settled satisfactorily, 
as we suggested some time since, by investigations 
carried on less at arms-length. There appears at 
all these meetings of the trustees an atmos- 
phere of doubt and uncertainty pervading them, 
which has naturally extended to the public mind 
as involving a possible wrong-doing by some one, 
which interested parties are endeavoring to gloss 
over. We do not believe this ; but that there isa 
lack of unity in the management and a great deal 
of misapprehension between individuals is evi- 
dent ; and if the trustees themselves are unable to 
get at the bottom facts, as appears to be the case, 
our outside position precludes us from anything 
beyond speculation or surmise, which it would be 
neither profitable nor pleasant for us to indulge in. 


tO 
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There having been some rumors and whispered 
hints of irregularities in the administration of the 
Engineer De ment of the City Government of 
Louisville, Ky., the City Engineer, R. T. Scow- 
den, called for an investigation into the methods 


|and practices of his office as - administered 
‘by him. 


A committee of five, consisting of 
professional men and business experts was ap- 
pointed, who, after two weeks’ labor, rendered 
their several reports in detail to the Joint Finance 
Committee of the General City Council on the 
lst inst. These reports all concur in bearing 
evidence to the skill and faithfulness exhibited by 
the Engineer, Mr. Scowden, and exonerate him 
completely from any wrong doing, and bear evi- 
dence to the faithfulness and thorough business 
qualifications shown by him in the administration 
of the duties of his office of City Engineer. 


Referring to the great success of the enterprise 
of the Albany and Greenbush bridge, the Albany 
Evening Journal of the 31st ult. remarks: ‘‘ The 
rapidity with which the practical part of the 
work has been accomplished is largely due to 
the energy and capability ef Mr. C. iL Cooke, 
the engineer in charge, and his corps of com- 
petent assistants. Mr. Cooke came to the work 
with a reputation for exactness well estab- 
lished, and the nicety with which every de- 
tail connected with the construction of the bridge 


+ has fallen into position must certainly be placed 
| to his credit in any piece of engineering he may 
| hereafter have charge of. Mr. A. P. Boller, of 


New York, has as chief engineer of the new 
bridge been the ‘master mind’ in the work, but 
the details as arranged by him have been faith- 
fully carried out by Mr. Cooke, who will act as 
Superintendent of the bridge until it is completed.” 
Mr. Boller is a prominent expert on bridge build- 
ing, and his very popular book on *‘Iron High- 
way Bridges” should be owned and studied by 
every engineer and highway commissioner who 
may ever have occasion to construct, or contract 
for, a bridge. 

GEN. WALTER Gwynn, of Richmond Va., the 
oldest graduate of West Point, died at the Carroll- 
ton Hotel, Baltimore, last Monday morning. Gen. 
Gwynn was born in Jefferson County, Va., in 1802, 
and was consequently in the 80th year of his age. 
After receiving the ordinary common school edu- 
cation of his day, he entered West Point, where 
he graduated in 1822, He was appointed Lieu- 
tenant of Engineers, and after serving ten years 
with distinction resigned in 18382 to accept 


a as civil engineer. on the  Balti- 
more & Ohio Railroad. He was sub-| 
sequently Chief Engineer of the James River and | 
Kanawha Canal, and was disti as one of | 


the leading civil engineers of the Southern States. | 
He went from one large work to another, and was | 
connected with all Southern engi 


g improve- | 
ments in V' and the linas. At the | 
breaking out of the Rebellion he was appointed 

ier General and Chief of the Engineer 


in the 


of the Confederate army. He was active 


defense of Charleston, and to his efforts and 

advice the first fall of Fort Sumpter was due. 
Davip JONES, a well-known civil engineer, died 

ai his residence near Titusville, Penna., last Mon- | 

Selasaetitoes: ripemeetng Bane soni | 
ames 5 

of the A & treat Watern Railroad Com- 


, toengagein the construction of branch lines. 


Fie | been engaged for many years in the con- 
ee ee een eae eae. 


and this country. At the time 


in England, Wales 
of his death he was a retired 
Mr 


4 


C. M. Jarvis, Chief-Engineer and Superintendent. 
A dividend of 8 per cent was declared, and the 
capital stock increased to $75,000. 

Mr. EmILe Low, a well-known civil engineer of 
Pittsburgh, but now with the Mexican Central 
Railway, had a narrow escape from instant death 
on Jan. 5 last, while witnessing an experiment 


with a new explosive in the silver mines of 
Mellado, Mexico. The charge went off sud- 
denly, killimg one man and injuring an- 


other to such an extent that he died three 
days thereafter, suffering all the time intense 
agonies from his awful injuries. Seven others 
were wounded more or less, Mr. Low, who was 
standing within four feet of the blast when it ex- 
ploded, was violently thrown on his back. He 
received a h on his upper lip from a flying 
fragment, and which also slightly broke his cheek- 
bone near the nose. He at once received the best 
medical aid, and at the last accounts was being 
tenderly cared for at the house of the Methodist 
minister in Guanajuato. Ere this he is no doubt 
able to be about again. 

C. L. Freeman, Water Inspector of Washing- 
ton, D. C., has resigned his position, to go to Hen- 
derson County, N. C., to make a better salary by 
putting in machinery for woolen and grain mills 
in Western North Carolina, where the water- 
power is being utilized. 

Mas. D. W. WASHBURN, one of the best known 
railroad engineers in the country, was killed on 
the 7th inst., in a railroad accident on the Missouri 
Pacific road. Major Washburn had been out in 
a hand car inspecting some tracklaying on the 
Missouri Pacific Extension, between Waco and 
Taylor. He had with him Mr. Stoll, the manager, 
and Mr. Painter, foreman of tracklaying. Mrs. 
Stoll, her little boy, and two negroes were also on 
the hand car. The party was returning to make 
Major Washburn’s special car, when the construc- 
tion train, with 19 cars loaded with steel rails, 
packed by an engine, raninto the hand car. The 
general orders have been to ‘‘tie up” the construc- 
tion train after dark, and Major Washburn’s party 
did not know of its approach. Mr. Stoll and his 
wife and Mr. Painter were killed instantly. Major 
Washburn and Stoll’s little boy lived about four 
hours. D. W. Washburn was Chief Engineer of 
the Pacific Improvement Company, Chief Engi- 
neer of the International Construction Company 
and Chief Engineer of the Mexican Construction 
Company. He was, in short, at the head of the 
construction department of the Gould system in 
the Southwest. His headquarters had been at 
Fort Worth since the commencement of the Texas 
& Pacific Railroad from that point westward. They 
were to be established at Laredo on Monday next, 
from which point Major Washburn was to super- 
intend the construction of the Gould tine 
through Mexico. The subordinate attachés 
of his department are at Laredo now. Major 
Washburn was about 37 years old, and 
at the time of his death held the highest position 
in his line of service in the world. e was from 
Elmira, N. Y. He entered West Point as a cadet 
before the war, but joined the Fourth New York 
Heavy Artillery and served throughout the Re- 
bellion, retiring as Brevet Major. When the pres- 
ent Vice-President Hayes, of the International & 
Great Northern Railroad, began the construction 
of that line in 1869, he sent for Major Washburn 
to superintend the work. He had been identi- 
fied with the construction of railroads in Texas 
ever since. Mr. Stoll had been connected with the 
Texas & Pacific Construction Department for the 
past two years, and Mrs. Stoll was one of the 
ladies whe drove the last silver spike, about two 
months ago, which connected the Texas & Pacific 
and Southern Pacific roads at Sierra Blanco, Tex. 
The remains of Major Washburn will be brought 
to New York. 
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THE HISTORY AND STATISTICS OF AMERI- 
CAN WATER-WORKS, 


BY J. JAMES R. CROES, M. AM. SOC. C. E. 
Continued from page 39. 


CXC.—DELHI. 
Delhi, New York, in lat. 42° 18 N., . 14° 52’ 
W.., is on the west bank of the Delaware River. It 
was as a village in 1821. In i872 
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_ and the receipts $8,000. 


50 


with 30 fire hydrants, 12 gates and 170 taps. The 


town does not pay for use of hydrants. 

The population in 1880 was 2,947. The consump- 
tion is not stated. 

The capital stock of the com 
with no debt. The works cost $26,000. The ex- 
penses in 1880 were $100 and the receipts $2,000. 

D.. T. Arbuckle is Secretary and Treasurer of the 
company and James Middlemist the Superintend- 
ent. 

CXCI.— ATCHISON, 


Atchison, Kansas, in lat, 39° 34’ N., long. 95° 10° 
W., is on the Missouri River, in the valley of 
White Clay Creek. The business part of the city 
near the river is 38 ft. above low water. Halfa 
mile to the west the ground is 60 ft. above low 
water. The ground rises to the north and south 
to an elevation of 180 ft. each side in three-fourths 
of a mile. 

Settled in 1854, it was incorporated asa city in 
1858. Water-works were built in 1880 by a private 
company, after the plans of Thomas J. Whitman, 
C, E 


The supply is taken from the Missouri River 
and pumped by two direct-acting vertical outside 
plunger pumping engines, built by Cope & Max- 
well, with steam cylinders of 24-in, diameter, and 
yjlungers of 14-in. diameter, all of 36-in. stroke. 

e pumps are 16 ft. above low water level. The 
river rises 27 ft. The water is lifted 224 ft. intoa 
settling reservoir 50 by 145 ft. at bottom and 100 
by 185 ft. at surface, and 13 ft. deep, with the bot- 
tom aud sides puddled, then covered with 4 in. of 
broken stone, on which is laid a paveinent of brick 
on edge in cement. The bottom slopes toward the 
centre and the south end, where a 12-in. outlet 
pipe enables the sediment to be discharged. 

When the river is frozen the water 1s clear 
enough to use without settling. At other times it 
is allowed to settle from 8 to 12 hours and is then 
drawn into the distributing reservoir adjoining, 
the full water level of which is 1 ft. below low 
water level of the settling basin. It is 75 by 160 
ft. at bottom, 145 by 220 ft. at top and 20 ft. deep. 


Distribution is by gravity, through 4,000 ft. of | 


12-in: cast-iron pipe, from reservoir to centre. of 
city, and 8 miles of cast-iron pipe of from 12 to 4- 
in. diameter, with 54 fire hydrants, 36 gates, 319 
taps and 7 meters. The city pays $6,000 per year 
for the use of hydrants. rought-iron service 
pipe is used. The population in 1880 was 15,106. 
The consumption is not stated, the operation of 
the works having only begun in May, 1850. The 
capital steck of the company is $80,000. The 
works have cost $150,000. Thereis a bonded debt 
ot $80,000, bearing 7 per cent. interest. 

J. B. Quigley is the Superintendent. 

CXCLIL, —AUBURN, MAINE, 

Auburn, Maine, in lat. 44° 8 N., long. 70° 15’ 
W., is on the Androscoggin River on a plain slop- 
ing 55 ft. upwards from the river to the west for 
about half a mile to a range of hills. Settled in 


1786 it was incorporated as a city in 1869, in which | 


year also water-works were built by a private 
company, after the plans of F. M. Jordan, taking 
the supply from Wilson Pond, a natural lake 118 
ft. above the city and 8 miles north of it. The 


lake covers 5 square miles; has a very limited | 


water shed beyond that; has asandy bottom nearl 
level, and in general 30 to 35 ft. deep, but wit 
several deep holes, one of which is 800 ft. in di- 
ameter and 119 ft. deep. 

The water is conveyed from the pond in cast- 
iron pipe of 12-in. diameter for 34 mile, then re- 
duced to 10-in., and continving into the city. 


From the end of the 12-in. pipe a branch leads to | 


a pumping station at the north city line and the 
base of the hills, where a Worthington compound 
duplex pump was erected in 1881, taking water 
from the main, at 62 ft. below the pond, lifts it 
178 ft. into a plate-iron tank 60 ft. in diameter and 
i8 ft. high, on Goff’s Hill, 4,000 ft. from the river 
and 230 fi 

shut off from the city distribution. In case of 
fire, the connection is opened and fire pressure put 


on the mains. A check-valve on the supply pipe | 


prevents back-flow into Wilson’s Pond. 


There are 9.1 miles of cast-iron distribution pipe | 


of from 12-in. to 3-in. diameter, 134 miles being less 
than 6in. There are 17 fire hydrants and 800 taps. 
Service pipes’ are of enameled and galvanized 
wrought iron. The population in 1880 was 9,600 
and the daily consumption 800,000 gallons. The 
capital stock of the company is $150,000.” The 
works are stated to have cost that sum. There is 
no bonded debt. The expenses in 1880 were $2,000 
N. J. Jordan is Treasurer 
and Manager of the company. 


CXCIII.—LEBANON. 


Lebanon, Pennsylvania, in lat. 40° 20’ N., long. 
76° 24° W., is on Quittapahilla Creek, on slightly 


undulating ground in the Lebanon Valley, oe 


tween the Blue Ridge and the Kittatinny Moun- 
tains. 

Settled in 1750, it was incorporated asa borough 
n 1818. Water-works were built y the borough 
n 1872, after the plans of H. P. M. Birkinbine, 


y is $26,000, | 


t. above the city. This tank is ordinarily | 
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C. E., and under the superintendence of Benjamin 
, Lehmann and Simeon Guilford. ad 
| The supply istaken from springs in the South | 
| or Kittatinny Mountains, six miles from the town. | 
The water is collected in a reservoir of 1f acres | 


pany in 1868. The 
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y is by gravity from a 
reservoir built by the Delaware & Hudson 
Company on the headwaters of Racket 

Brook, about 2 miles from the city, formed 

by an earth dam, with timber bulkhead, across the 


| area, holding 25,000,000 gallons, formed by a dam bank 


, 80 ft. high acruss a mountain ravine, and at an_ 
elevation of 80 ft. above the town. A gravel 
‘*catch dam” above the main dam filters the 
water to some extent before it enters the 16-in. 
cast-iron pipe, which conducts it to the town. Dis- 

' tribution is by cast-iron pipe, of which about 9 
miles are laid, with 62 fire hydrants and 1,246 


taps. 

The population in 1880 was 8,787, The con-) 
——— is notgiven. The works cost $300,000. 
The bonded debt is $250,000, bearing interest at 7 
= cent., which will mature on April 1, 1882, and | 

renewed at 4 per cent. 
and revenue are not furnished. The works are 
managed by a board of directors appointed by the | 
borough council. H. M. Allwein is the Superin- 
tendent. 

CXIV.—PUEBLO. 

Pueblo, Colorado., in lat. 38° 16’ N., long. 104° 
8 W., at the junction of the Arkansas and Fon-| 
taine-qui-b: uille rivers, is at the foot of the Rocky | 
Mountains, on a ro and elevated table | 
lands, which can only cultivated by irrigation. | 

Settled in 1858, it was inco ted as a city in 
1870. Water-works were built by the city in 
1874, after the’ plans and under the superintend- | 
ence of James A. Richardson, C. E., taking the 
supply from the Arkansas River, the water-shed | 
of which is the eastern slope of the Rocky Moun- | 
tains for about 150 miles north and south. The 
water is conducted from the river into three set- | 
tling basins holding 15,000,000 gallons, designed by | 
Galen W. Pearsons, C. E. ‘ 

From the basins, the water is conveyed 2,000 ft. | 
to the pumping station in a 14-in. cast-iron Pipe. 
Vitrified stoneware pipe was first used for. this 
purpose, with unsatisfactory results. A 4- 

_ cylinder Holly steam engine with pumps of 614- 
in. diameter and 21-in, stroke pumps directly in- 
to the mains. Two Holly rotary pumps aid in| 
putting on fire pressure. The ordinary pressure | 
maintained is 55 lbs., and the fire pressure is from | 
60 to 180 Ibs. 

Distribution is by cast-iron pipe, of which 8) 
miles of from 8-in. to 4-in. diameter are laid, | 
with 75 fire hydrants, 28 gates and 465 taps. | 
Galvanized iron oe is principally used for 
services, and some lead pipe. | 

The population in 1880 was 3,517 and the daily | 
consumption 367,000 gallons. 
The works have cost $160,000 and the aggregate | 
receipts to December, 1881, were $54,900. There isa | 
bonded debt of $140,000 bearing 8 per cent. interest, | 
which is paid from direct taxation on property. 
The expenses in 1880 were $6,000 and the receipts | 
$11,000. 
C. J. Stetson is the Chief Engineer and Manager. | 


CXCV.—GLOVERSVILLE. 
Gloversville, New York, in lat. 43° 3’ N., long. 
74° 19’ W., is on Cayadutta Creek, with lofty hills | 
in its vicinity. Settled in 1830, it was incorporated | 
as a village in 1851. 

Water-works were built by the village in 1877, 
after the plans of Peter Hogan, C. E., with C. W. 
Knight, C. E., as assistant. The supply is taken | 
from mountain springs, the water of which is col- | 
lected in three storage reservoirs. The poor-house | 
reservoir holds 3,000,000 lons, collected from | 
springs, the minimum yield of which is 300,000 gal- | 
lons per day. The middle reservoir holds 500,000 gal- | 


} 


yield of 200,000 gallons. The Bleecker Brook 


| iron pi 


Statistics of expenses | d 


| of er in the v 
was 40, 


lons, collected from springs of a minimum daily Potomac River in a rolling coun 


From this pond the water is conveyed 6.000 ft. 
through a 14-in. wrought-iron and cement pipe to 
a reservoir built in earthwork, with 3 acres area 
and 8 ft. depth at 250 ft. above the city. 

Distribution is chiefly by wrought-iron and ce- 


_ment pipe. For extensions and where it has been 


necessary to replace pipes which have failed, cast- 
is used. There are in use 2 miles of pipe of 
from 10 to 3-in. diameter, with 30 fire hydrants, 10 
gates and 290 taps. Service pipes are of galvanized 
iron. 

The city pays $25 per year for each of 27 hy- 
rants. 


The population in 1880 was 7,814. The daily 
consumption is not known. 

The paid-up — stock of the company is 
$11,625. The works have cost $20,400, besides the 
reservoirs leased from the Canal Co. Further 
financial statenrents are not given. 

L. Egerton is Secretary of the company, and J. 
B. Van Bergen the Superintendent. 
CXCVII.—EAST LIVERPOOL. 


East Liverpool, Ohio, in lat. 40° 41’ N., long. 81° 


| 38’ W., is on the Ohio River, 44 miles from Pitts- 
| burgh. Settled about 1800, it was incorporated as a 


village in 1834. Water-works were built by the 


town in 1879, after the plans of R. C. Philips, C. E., 
‘taking the supply from the Ohio River and lift- 
‘ing it 325 ft. by two Cope & Maxwell steam 10-in. 


plunger pumps, into a reservoir holding 2,500,000 
gallons, ft. above the city. There are arrange- 


,ments also for ——— av into the mains 


with a fire pressure 0’ s 
Distribution is by cast-iron pipe of 10 to 4-in. 


diameter ; 6 miles are in use, with 75 fire hydrants, 


100 gates, 700 taps and 3 meters. Lead service 
ap? used. 

e population’in 1880 was 5,568 and the daily 
consumption 200,000 gallons. 

The works have cost $40,000 and the receipts to 
January, 1882, were $16,000. The expenses of 
maintenance in 1881 were $5,000 and the revenues 
$7.000. The works are managed by three Trustees. 

C. Metser is the Clerk and Superintendent. 

CXCVHI.—LOUELLA. 

Louella, Pennsylvania, is a suburban village on 
the Pennsylvania Railroad, 13 miles west of Phila- 
delphia, and 400 ft. above that city. The village 
was laid out in 1869 asa summer resort, and the 
population varies from less than 1,000 in winter 
to three times that number in summer. 

Water-works were built in 1869 by George W. 
Childs, the founder of the village, after the plans 
of Isaac 8S. Cassin, C. E., taking the supply from 
Ithan Creek and pumping it 90 ft. by a Worthing- 
ton duplex engine into a reservoir of 600,000 aa 
ons capacity, built in excavation and embank- 
ment 75 ft. above the village. Distribution is by 
cast-iron pipe, of which 2 miles are laid, of from 
8 to 4-in. diameter, with 16 fire hydrants and 23 
gates. Lead service pipes are used. The works 
cost $20,000, are operated by the owner, and water 
is supplied without cost to lessees and purchasers 
. The consumption in 
1880 000 gallons daily. Benjamin F. Shaw 
is the manager of the works. 


CXCIX.—MARTINSBURG. 
Martinsburg, West Virginia, in lat. 39° 28’ N., 
long. 77° 55’ W., is on a small tributary of the 


try. The town 
was laid out in 1732. Water-works were built by 


reservoir, supplied from a small stream, holds the city in 1873, taking the supply from — 
Oy 


1,500,000 gallons, -The three reservoirs are con- | 


nected by 12-in. pipe. The poor-house reservoir  pumips 0: 
is 250 ft. above the village anda mile and a half water-power, with supplemental steam-power for 


from it. The water is conveyed to the village and low-water seasons and fires. There is also a rotary 
distributed through ? miles of cast-iron pipe of pump for fire pressure. The ordi 


rdinary pressu 
rants, maintained is 60 lbs. and the fire pressure 90 lbs. 


from 12 to 4-in. diameter, with 70 fire hy 
62 gates and 500 taps. Service pipes are of wrought | 
iron, some plain and some galvanized and a few 
of lead. 
The population in 1880 was 7,400, and the daily 
| consumption was estimated at 300,000 gallons. 
| The works cost to May 1, 1881, $83,272.20, and 
_ the receipts to that date were $7,996.87. 
There is a bonded debt of $80,000 at 6 per cent. 
The expenses in 1880 were Free, and 
| the receipts $3,368.38, 
| The works are ange oe village trustees, 
acting as a Board of Water Commissioners, under 
a general law of the State of New York. 
ugene Shove was es in 1878 and 
' 1879, Cyrus Stewart in 1880 and A. W, Berry in 


| 1881. 
CXCVI.—CARBONDALE. 

Carbondale, Pennsylvania, in lat. 41° 35’ N., long 
75°30’ W., on the Lackawanna River, is at the head 
of the Lackawanna Valley between the Moosic and 
_ Greenfield mountains. 
| Settled in 1828, it was iu as a city in 
1851. Water-works were built by a private com- 


*: 


and as directly into the mains by 4 
714-in. bore and 22-in. stroke, driven by 


Distribution is by 5 miles of wrought-iron and 
cement pipe of from 12 to 3-in. diameter, and 1 


' miles of iron pipe of from 8 to 11¢-in. diameter, wit 


42 fire dydrants, 20 gates and taps. Wrought- - 
iron service pipe are used. 

The population in 1880 was 6,384, and the daily 
consumption varies from 170,000 gallons in winter 
to 260, llons in summer. 

The works cost $85,000. There is a bonded debt 

_ of $90,000 at 5 per cent. The expenses of main- 
saan0. in 1 were $1,200 and the receipts 
| J. M. Shaffer is the Engineer and Superin- 
_tendent. ; 

(10 BE CONTINUED.) 

| _CORRECTIONS.—Feb. 1882, Chicopee—Read, 
C. McClallan is President. Fitchburg—‘ith line, 

Phineas Ball, read Phinehas Ball. 

In list of towns, Jan. 28, p. 29— 

show that there are no water-wor 
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Mich.; Huntingdon, Pa.; Corry, Pa.; seenee FS) is the 


Janesville, Wis.; Sparta, Wis.; Susquehanna, 
The receipt of statistics as follows is acknowl- 
with thanks: 3 
Benjamin F:; Shaw, Manager, statistics of 

the water-works of Louella, Pa.; from L. Egerton, 
Secretary, statistics and water rates or the water- 
— stendent, statistics of the water-works of 
on, Pa.; from Charles A. Van Duzer, Super- 
intendent, statistics and water rates of the water- 
works of Gouverneur, N. Y.; from Edward 8. Sil- 


liman, President and Superintendent, statistics of | 


the water-works of oy City, Pa.; from 
Marshall Mason, Superintendent, statistics of 
the water-works 0 bans, Vt.; from 
Cc. J. Stetson, Chief Engineer and Man- 
ager, statistics of water-works of Pueblo, Col.; 
from J. B. Wood, Chief Burgess, statistics of the 
water rates of the water-works of West Chester, Pa. ; 
from J. W. Hughes, Chairman Water Committee, 
statistics of the water-works of Blairsville, Pa.; 
from F. 8. Sibley, Superintendent, statistics and 
water rates of the water-works of lonia, Mich.; 
from J. M: Shaffer, Engineer and Superintendent, 
statistics of the water-works of Martinsburg, W. Va.; 
from Henry C. Risdon, Secretary, statistics of the 
water-w of Mt. Holly, N. J.; from A. J. Mor- 
rison, Mayor, statistics of the water-works of 
Marengo, fa.; from O. A. Neff, President, statistics 
of the water-works of Slatington, Pa.; from L. 
Case, statistics and water rates of the water- 
works of Prairie du Chien, Wis. ; from B. Webster, 
Superintendent, statistics and water rates of the 
works of Malone, N. Y.; from Hosea J. Evans, 
Superintendent, statistics and water rates of the 
water-works of Ebensburg, Pa.; from William D. 
Curtis, Treasurer and Water Commissioner, statis- 
tics and water rates of the water-works of Lenox, 
Mass. 





PELLETIER PAVEMENT. 


The following co’ mdence between Hon. 
Alexander Mitchell.of Milwaukee, and ex-Commis- 
sioner of Public Works Waller, of Chicago, explains 
itself: 





MILWAUREE, Jan. 26, 1882. 
C. 8. WALLER, EsQ., ex-Commissioner of Public 

Works, Chicago, IIl.: 

Deak Sir: I am informed that you have given 
some attention to the pavement blocks .of the 
“Pelletier Pavement Company,” and may be ina 
— to express an opinion as to their dura- 

ility and economy in use. 

It is but tov evident that the desideratum, that 
of combined durability, healthfulness and cheap- 
ness, in pavements for the principal streets of our 
western cities, has not yet been reached. The ex- 
perience had witli the materials of stone, iron, 
asphalt and wood has proved, and is daily prov- 
ing, unsatisfactory. But, notwithstanding the 
uniform failures attending the numerous and 
varied efforts in this direction, it is certainly not 
too — hope, in mo “ge of —— prog- 
ress in every department of scientific investiga- 
tion, that that desideratum may be found, and that 
our its may yet be paved with a material 
pleasant In use and proportionately as lasting as 
the commodious structures with which they are 
now being adorned. 

Feeling a deep interest in this subject, I shall 
esteem it-a favor, therefore, if you will give me 
any information you may possess of the Pelletier 
blocks, founded on tests made by you or on your 

: m. I * y, your 
LEX. 


personal ‘observatio 

obedient servant, MITCHELL. 
s MR. WALLER’S REPLY. 

Cuicaao, Feb. 1. 


Hon. ALEX. MITCHELL, Milwaukee, Wis.: 
Dear Sir: Yours of the 26th ult., on the sub- 


ject of ee ae —. 

the merits of the ‘tier blocks, is received. 

ions of Public Works of this ci 
urin: 


the last three years I have given m 
th t.and attention to the subject of sireet- 


Pa.; from H. M. Allwein, | ve 








t desideratum, the crying want and | material for such pavements which we have used 


. ¥. | need of all our American cities, forthe experience | here, with the objections to each briefly noted. I 


of them sll is very similar to that of Chicago. now come to the special] object of your inquiry—to- 
Wooden blocks of any sort for paving streetsare | wit, the Pelletier paving blocks. I have given 

a delusion and a snare, aluxury at first, but a com-| these blocks much attention, have seen them 
lete failure in the end; very short-lived (the last made, have noted carefully all the material used, 
half of which is simply abominable), while the con- | and the ee of making them, have seen 
them submitted to severe practical tests, and am, 


tinual renewals necessary are, in the te, 

ry expensive. Wooden blocks, when decaying, | therefore, prepared to speak understandingly con- 
absorb all kinds of filth readily, and the exhala-| cerning them. They are firm, clean, handsome, 
tions from many miles of such streets in u | durable, healthful and cheap. They can be fur- 
crowded city are certainly unhealthy and m. | ished to contractors at about $1.50 per square 
nicious, and should be avoided if possible. Good yard, and be laid complete in a street at an entire 
foundations are indispensable to having good | cost of about $2 per square yard. These blocks 
streets; every time an old wooden pavement is|are made of hard, durable stone, crushed, thor- 
removed, the débris of rotten wood, mingled with | oughly dried, mixed with 10 per cent. of iron slag 
the original road-bed, makes it less substantial|or a low grade of iron ore, and subjected to a 
and firm. I could fill this letter with solid objec- | thorcugh infusion of a chemical combination 
tions to the use of wooden blocks, taken from our of oxide and chloride of iron, which acts as 
experience in this city. I have said this much,|a perpetual binder, growing harder and 
however, and spoken thus strongly concerning firmer, more granite-like, with — and ex- 
this class of pavement, because it is the great re to the weather and seasons. In manufac- 
evil which we have so long persisted in, and | ture they are subject to great compression, ‘which 
which is the manifest cause of the present de-| renders them very dense and compact, absolutely 
plorable condition of our streets. ‘We have ex-| impervious to water. The blocks are even in sur- 
pended money freely—enormous sums for street- | face and symmetrical, with “er ae beveled edges, 
paving, but the result shows that we have done so | giving a good and sufficient foothold for horses. 
unwisely. I ee with you exactly that *‘dura- ing uniform in shape and exactly true in line, 
bility, healthfulness and cheapness” are the indis- | they can be laid on the street with euch compact- 
pensable requirements in the coming street pave- | ness as to form almost impervious joints, thus 
ment to justify approval and to give general | shedding the water from the street and protecting 
satisfaction. At present the burden of expense is | the road-bed and foundation, which is very desir- 
oppressive, while the comfort realized is short-| able. And being laid thus compactly from curb to 
lived and meager, and therefore very unsatis- | curb across the crown of the street gives a flattened 
factory. | arch which with its uniform lateral! pressure greatly 

Granite blocks, every one knows, are clean, | assists the foundation in keeping the pavement 
healthy and durabie, all ‘of which is desirable; | intact, and free from sinks and depressions of any 
buat they cannot be got out in uniform shape, | sort. These blocks, when freshly made, have been 
and, therefore, will not make a tight pavement; | subjected to the extremes of heat and cold, which 
they grow slippery and turtle-backed by long use, | seemed only to season and harden them rapidly. 
and are quite noisy, and, above all,are tco ex-| 1 have seen the following severe test applied to 

sive, ey cost here, when laid, from $4 to | them : Fixed rigidly in aa iron box, with granite 

.50 per square yard. and other blocks by the side of them, and in the 

Granite is difficult to work, and cannot be | same test for comparison, presenting an exactly 
brought to that smoothness and exactness of line | even surface at the start; then heavy iron, wheels 
necessary to give uniformity of bearing on the | (shod with the ordinary width of tires) were passed 
sides, or evenness on the surface, without incur- | over them, —— by machinery, and running 
ring an expense altogether to> great, and which | in a circle of 8 ft. in diameter, which made the 

ts it out of the question, The noise from pass- | test, you will observe, much more severe than if 
ing vehicles on a paved street is largely due to the | running in a straight line, because of the steady 
irregularities of its surface ; it is also true that a | impingement of the wheels upon the innef line of 
heavily-loaded truck or even a light vehicle is | the track. The first ten hours the wheels were 
much more easily drawn over a comparatively | run with weight equal toa truck weighipg 8,112 
smooth surface than a rough one, while the inevi- | pounds, passing over the blocks in exactly the 
table friction and jar eccasioned by the latter, of | same track 16,800 times; then an addition 
course, tend to wear ouf more rapidly both the 
street and the vehicles which pass over it. There 
is a metallic ring or prolonged echo from ite 
blocks which adds to the volume of sound from a 
street thas paved when crowded with passin 
vehicles, but with blocks made of crushed 
compressed stone this continuity of sound is broken 
up, and, as a consequence, the noise therefrom is t 
toa extent avoided. - - | abrasions upon each being very slight. 

The Medina sandstone makes a fair pavement in| The Pelletier blocks kept a comparatively rough 
some respects; it is clean and healthy, and not surface, not glazed or slippery like the granite. 
slippery, but the blocks are not of uniform size, | From this practical and severe test I am satisfied 
many of them being too thin; sufficient compact- | that the Pelletier blocks will stand the wear of 
ness is not attainable, and the water runs through | any of our streets. Now, in the matter we are 
to the foundation, instead of off the street. The | considering, hardness, permanent adhesiveness 
cost of this kind of pavement here is from $3 to | and imperishabjeness are the essential qualities 
$3.50 per square yard. - : peony to give durability; cleanliness and 

Limestone macadam does very well fora founda- healthfulness, being thus subserved, naturally fol- 
tion, but will not answer for the surface of a street low, and with these several qualities combined and 
where there is heavy . The material is too | the whole obtainable at a moderate price, we have 
soft, absorbs water freely, slacks and softens the desideratum so widely sought for—to wit. a 
under the action of frost; and cuts away sapidiy satisfactory street pavement. The Pelletier blocks, 
under the grinding wear of heavily-loaded veh in be — (based u the reasons herein 
We all know what a limestone turnpike is for dust | given meet and fill all these requirements. 
and mud. I bave received letters of inquiry concerning 

The limestone asphalt block, made from lime- | these blocks from a number of surrounding States. 
stone, with from 10 to 15 per cent. of asphalt in it, | The demand for them, as soon as they can be sup- 
has, to a very considerable extent, the same objec- plied, bids fair to be very great. Chicago alone 
a oe durebil = oak oe wy cur lettac teoteh ges om a sick bed, and I have 
soft for durability under severe usage, and I have not been well enough to answer it until to-day. 
Trusting that I have covered sufficiently the sev- 
eral points of your inquiry, I am, fully, 





run 
of four and a quarter hours was made with weight 
equal to a truck weighing 10.632 pounds,- passing 
over the blocks in the same track 8,500 times 
more. Weight on each wheel first ten hours, 
2,028 pounds; last four and a quarter hours, 2,658 


poun 
after this severe test the Pelletier blocka showed 
but little, if any, more wear than the granite, the 





no faith in the continued and 


permanent adhe- 
i into it which is relied 
pon to bind it together. Li 


Yours, . WALLER. 
—Milwaukee Republican, Feb. 4, 1882. 
-.- —-- 
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History of the St. Louis Bridge.—By C. E. Woopwazp 
Prof. Math. and “ 


Act. Mech., tegen Univer- 
sity,St. Louis, Mo., 1881. C. L. Jones & Co., St. Louis. 
; ne = and reliable 
history of an numerous important engi- 

eat enar ioe country that ones 


to draw attention to so thor- 
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money, to put before the public a record of their | Apparently nothing has been overlooked to make c of reducing 0.1’ per degree 
past achievements. this volume perfect im all its ; 

But for the care and een the Chief | execution reflects great credit upon ing 5 miles we became convinced 
Engineer of the St. Louis b , the above C. I. Jones & Co., of St. Louis. increase directly as the 
reasons might have operated to veus of a| Wecan confidently recommend this volume much less than the 
history of this work. From the commencement of | valuable addition to every oer li , and b mtich more on 
actual work, however, all his assistants were in- | believe any careful student get a full return seale, in whic 
structed to keep full daily logs of all the opera- | from its perusal, for the investment demanded—a ¥ a 1° curve, and 
tions immediately under their control, and , |Sum not unreasonable for a book so well edited, became sharper ; 
together with the official records and correspond- | executed and illustrated as the one before us. to 0.06 ft. per 
ence, formed an immense store of reliable data| We can well say of it ‘‘ better late ; level. 
from which a careful historian could evolve the =» ++ -@ + ___ the track was finally laid, and trains run- 
true story of the difficulties and problems con- | ACTION OF HYDRAULIC CEMENTS UPON found that our first reduction was a lit- 
stantly demanding investigation and solution. IMBEDDED METALS. O-. a would gain speed on all 

eres the work before us, Capt. Eads | — 
found such a historian in Prof, C.M. Woodward,| John. C. Trautwine, C. E., in a communication 
the difficulties of whose position can hardly be to the Railroad Gazette dated Philadelphia, Jan. appears to be about right, as there is 
appreciated by those unacquainted with the | 21, 1882, says: ‘‘ The fact that this important sub- | no perceptible change of speed when running off 
facts and —— points. It was no easy task | ject has of late been brought enn sree: a tangent on te acurve, or vice versa. But on 
to digest carefully all the facts, problems and con- | nently before the notice of civil build- | curves sharper than 8° it is too much, as on the 
troverted points, and give a and interest- | ers induces me to send you the results of 10 years’ | first 5 miles. 
ing account of the many trials, delays and diffi- ens self. The hydraulic cements were| Since then I have worked out the following 
culties, due not solely to the solution of new and | English, Portland and Louisville, Kentucky, be- It is derived in part from a formula given 
untried engineering problems, but to financial | sides which I tried plaster of Paris, both pure and | as the result of experiments made by the Belgian 
troubles and disput contracts without doing | mixed, with equal measures of the cements. All| government to determine the amount of curve re- 
injustice or overburdening the volume with testi- | were of about the consistency of common mortar; ce. i 
mony. and all were kept in an upper room during the ten 0.6504 

The author in the preface remarks: ‘‘ The | years, unexposed to moisture other than The formula is R = ————-—— in which the 
building of this bridge was attended with contro- | the indoor atmosphere. Radius—55. 
versies more or less sharp, and striking differ-| The metals were partly embedded in the pastes | radius is in meters ; and R is the coefficient of the 
ences of opinion. I have endeavored to deal with | and partly projecting from them. They consisted e 
all such in an impartial and judicious manner | of cut iron nails (some of which were galvanized), | Table of Curve, Resistance and Equivalent Grades on 
***. In some instances 1 have differed from | smooth iron wire nails, brass in both sheet and | —________Straight Limes, 
personal friends with whom I would gladly agree | wire, zinc in sheet, copper wire, and solid cylin- 

**. [f I have weney stated the position of | ders of lead # in. diameter. 
any party on any point, [am very sorry. I have| Theresult at the end of ten years was that all 
generally relied on documentary oer : the metals in both of the neat cements were abso- 

From the tnass of evidence, he has made a very | lutely uncha ; and the same was the case with 
clear and readable account of this work from its | those in the p of Paris, with the exception of 
first inception to the final testing of the completed | the ungalvanized nails, which had become covered 
structure, quoting very fully from original docu- | with a thin coat of rust; as were also those in the 
ments. mixtures of plaster and cement, but to aless de- 

The book opens with a clear and concise account | gree. 3 
of the basin and regimen of the Mississippi River;| This experience leads to the inference (already 
a sketch of the attempts to bridge the river at St. | suggested by others) that moisture or dampness is 
Louis; the organization and consolidation of the | the dujurious agent in those cases of corrosion of 
rival companies. This occupies only 31 pages of | iron and lead laid in cement that have lately ap- 
the volume. The remaining chapters treat very red in the journals; and that if meee can 
fully of the sinking of the three great piers by | be absolutely excluded, both cement lime mor- 
compressed air and the coffer-dam wu of the | tar will probably protect from injury all the metals 
west abutment; the contracts and specifications ;|@mployed in ordinary constructions, for an in- 
the manufacture of the steel and iron; the work- | definite time. j 
manship of the several elements of the arch; the} Such entire exclusion of dampness may at 
erection of the arches and superstructure ; the | times be somewhat difficult of ent; for 
closing of the ‘spans; the physiological effects of | capillary attraction alone (unaided by hydrostatic | 99° 
compressed air; the strength and elasticity of ma- | pressure) will cause water to rise several inches in 
terials ; the theory of the ribbed arch ; numerical well-hardened cement; and it would be difficult to | = 
calculations ‘and stability of the foundations ; tab- | 28sign limits to its penetration when aided by a 
ular statements of the dimensions and quantities | high head of water. Rain water is well known to , 
of material—iron, steel, wood and masonry; en-| percolate through many feet in depth of brick at OD te the costhici 
gineering cost of the several classes of wo upon work or masonry laid in lime mortar, even when “at multiplying 2,000 by coefficient 
the piers and superstructure, and various other | it consists partly of cement. ee i alates 
Srerp cae tapas ts on the prot ibe) the 1d due to gravity 
every one i in scien t DJU E CURVES. 
practical solution of difficult questions in the man- | . Re eet oe BS. | equal to 
— and mechanical manipulation of mate-| ‘The following communication from H. A. Me- 
rials. - : : ngineer Nevada & Oregon Rail- 

It would be difficult to say which part of the | road, dated Reno, Nev., October, 1881, apeared in 
book dove not contain fats and opinions of ‘great the Railroad Gast of ‘Dee. $1881: 

im , ; y The question of justment of to 
devoted to the founding of piers to such great | curves ao. which has not yet received 

depths will always be a mine from which to gather | jike the consideration which it deserves from 
facts and experience for all interested in com- | engineers who are laying out the lines'of our rail- 
pressed air work. « - ns | roads : i Peoria 

-:The solution of the problem of erection by the “Mr. Wellington’s book,* “ The Economic Theory 
methods of ‘cables and closing of the Qe sim- | of the’Location of Railways,” is the only one of the 
ple matter after it was accomplished, , at the | kind I have ever heard of which treats of the sub- 
time, looked- upon with doubt and much croaking | ject in such a manner as to be of any real use to an 
by some of our most experienced engineers—can- | engineer. : 

not fail:to be of interest. ‘or the production of this admirable book Mr. 

The book would not be complete without the | Wellington deserves the gratitude of the engineers 
carefully and clearly-written chapters upon the | of the United States, and ing more sub- 
analytical investigation of the ribbed arch. stantial than gratitude from rail companies 

The chapters upon contracts, controversies and | who are building new roads. 
specifications the manufacture and testing of | But this book, good as it is, is only an introduc- 
the materials are full of valuable matter and im- | tion to the subject; ‘and as there have been no ex- 
pres one with the forethought of the publisher in | periments made of a sufficiently extended charac- 
eaving a large blank space at the ends of these to fully determine how much reduction 
chapters for the reader to write the following or | grade is required to exactly compensate curve re- 
other ‘morales :” sistance, it is necessary. to experiment and learn 

ist.—He who makes a new design and specifica- | as fast as we can from ' 
tions after the contract is made must expect to| A short account of what has been done on the 
—— re : | Nevada & Oregon Railroad in this 

.—He who attempts to use untried forms and | interest to others, and 
ae the ——— of oa maaufactur- — ahead in the sub 
ers and requiring the development new plant I will say in explanation that 
must expect delays and failures. | gauge. The limit of 

The extractefrom the numerous tests made upon | mile, and of curves at. 18°. 
the material and finished of this structure | 10 miles before we had any 


intéresting and i i had to build that much on faith; 
The text is illustrated with wood-cuts, and | theories afterward.  — - 
the full details i | , On 184 of his Book 'Mr. 
forty full-page li ’ i : 
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